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ACQUISITION/IN STRIBUTKXN IAYER AND METHOD OF MAKING SAME 

BACKGROUND OF THE INVENTION 
The proem Invention reiaea ro sn scqulsiuoc/dhtrtiiuaan layer 
•nd a method of making the same, and more particularly to such an 
•cqaismoa/dbijibxBkm layer wtkh is carded, ctvankafly bonded, and 
thermally bonded. 

AcquistrWdtaributwn (A/D) layers are wefl known in the diaper 
an. They should be bulky, son, and three dimensional to promo* bodily Quid 
distribution over much oi thr layer', outer surface (adjacent to the cover ihcet, 
which hwrnb adjacent to the wearer) before there Is substantial absorption of 
I be fluid by the absorbent core located on the other tide of the A/D layer. 
Otherwise the fluid would overwhelm the absorption mareriaJ at the refatfvdy 
narrow point of absorption rKhcr than beinj spread over a wide area of the 
absorption marerial surface for superior absorption. Such A/D layers have been 
made in the past by a variety of different processes as follows 

1. Chemical bonding. A bale of fibers was opened and carded 
into a rwnwoven web. The ncaiwoven web was daen mixed, at a relatively slow 
me of lew than 70 ir^erVmiruae, with over 25% by wojht of i late* binder 
(Including water and expensive late* (rubber) powder), and then the mixrurt 
was heated both to cbexckasrj cure the lata on the norrwoven and to evaporate 
the water. This was an expensive, slow and errvironmenrafly unfriendly process. 
The resulting product was «W and flat a* well as expensive due to the high 
level of latex Under required and the high level of water to be evap^ratai "" 

2, Thermal bonding or "tbernsobcndlng * ^component fibers 
were incoxpecated Into a carded web at s level of eft least 25* and then the 
rarded web was heated to make s therinobooded fabric While sih 
rhennobonded products were bulkier and softer than the cr*articaDy bonded 
rwrrwovens and could be produced at higher speeds than the chemically bonded 

*■ 1 nermm ouuuuifc km uienuywouuij. IHWUM^Uuc** uuui 

were incorporated Into ■ carded web at a level of at least 25% and then the 
rarded web was heated to make a tfiernx>bonded fabric While such 
thermobonded products were builder and softer than the <*ernieaDy bonded 
ncmwovcris and conoM be produced ^ 
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materiab. the need to use exnemtvc ^component fibers Increased the con of 
such product. 

According, i, U an objea of the proem invention to provide . 
proccx, which utffira a dc^*^ Wgh 

Another object It to provide nxh a proceu which urifires > faster 
and more environmental), tocrxOy cr«uk*J bonding process which employ, a 
lower levd of fares btndej more effldcrajy and retjUies less water ro be 
evaporated. 

A further object to io provide such a process which utilize* a 
tfceriMJ bonding proofs which uses a Wei k^ei o/ bkxxnponcot fiber,. 

It b abo an object of the present invention to provide an 
accpUnfcW(h«7ibuik«U^ 
cxchistveJy by chemical botxfcnj or thermal bonding. 

Ii b another object ro provide iuch an A/D layer which b toft, 
bulky, errvirocm^naily friend),, and producible at higher speeds" than prior an 
A/D layers. 

SUMMARY OP THE INVENTION 
h har now been found that the above and rclat cd objects of the 
present urvrntioo are obtained In . methed erf nWaaurtng a nonwoven fabric 
ermpritfng the step of tcormng » supported c*rdrd web. The web Includes 7S 
89% by weight, based on the carded web, o/ first njonooomponent fibcn having 
• ^ denier of 3 to 7. 1*20% of see^ 
K»nd de^ oj & to 20, the leooad d^ 

am denier, and MH of b^ponent fibcn having a denier goxrrty dmflar to 
the fir* denier. The supported carded web b beared « soften one cc*n>oneni 
oftneblcoto ( )or*<mfiben. The heated supported carded web k cooled to cause 
the softened 1 one ennn^onent to bind together the first, second and bkomponent 
fibers to form a setf^nsTahm^ P re4>^ 
P^tklea, «, the uxal fiber 

the softened one component to Wnd together the fine, sc«,nd and bkncnpouem 
fibers to form a setf-rustalning prt -bonded web. Six- 10% by weight lata 
panicles, oo the u*^ fiber of ilw .^.^t^ ^.^^ ^ ^ 
deposited in the Interio, and on the eoaerior of the self*ustaining pre-bonded 
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web - - e.g., by pmssttt of the sctf-runamtog pre-bonded web through a 
xmruraiionbsth. Concurrently, the wsodated tora particle are smeared over 
the orteriof of the self-susiaintoi prc-bonded web and the a«oo«ed lata 
particles to the interior and oo the exterior of the s^susxaining pre-bonded 
S web are cured -e.g. by passage of ^sx***^ j^to*** 
usodatttJIateji particles over beared rods - to form a bonded web of 
acceptable ti^e strength. Excess moarture b removed from the bonded w*bco 
form the nommven fabric 

In a preferred enjbodiment, the firo moisocornponent fibers are 
10 polyester, polyethylene or polypropylene of 3 to 7 doner (preferably 5-6 

denier), and the second monooooiponent fiber* arc polyester, poh^thytene or 
polypropylene of 8-20 d<^ (preferably 10-12 denier). The rupported carded 
web b beated by tofrared mAarion, pteferiihl) to a temperature of at low 
170-C. The heatedwpponed carded wefc b liien oookrf to a temperature below 
the sonerun, point of the one component so that the one component of the 
bUTMnponent fiber, bonds together the Am fibers, the j ecund fibers and the 
other componenf of the btcompooeru fiber,. The sanction bath thrush wluch 
the pre bonded web panes is a a temperature of « leas 25 and b an 
emulsion preferably contalniitg at loan 8%» by weight latex particles. The 
beared rolls over which the seif-iurtAjning pro-bonded web and wwwated lata 
pwtida are passed over are at least eight steam-heated ceramic rolls at 
temperatures of from 85X up to ISKJT and exert a preisnre of about 20 pd on 
the self-tustalnlnjf pre-bonded web. The excess molxcure b removed tram the 

****** ..r* *? ■ * « taa ? cr * tvn <** 

least 200-C to leave the bonded web with a moisture le^ ofless man 10* 
The bonded web has a tensile streng.h of a least 800 gratm/mch to and at 
least 60 grams/Inch to CD. 

The present Invention abo eancornpajse* a nonwoven fabric 
comprising a seJi-sustaming pro-bonded web formed by carding together 75- 

b2Sea m tGUl GbeT ' rf ^ OKmocDinponent fibers having a 
least 60 gramj/lnch to CD. 

The present Invention also encompasses a nonwovm fabric 
rocrprktog a self-tustjuning probonded web formed by carding together 75- 
89% by weigK b^ OT the total fiber, of &^ 
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ftm derda erf 5 to 6. 1O20H of .econd m^uxomponcnt fibers ht^ a second 

denier. The Wcoroporjem fiben have a firyi component wftti a low 
' i * t ^^^ ,5 ^ a ^^w™»re] a ^^ 

I***. <he fim ccanpone* bindta, together <bc flm, »«ond Wcompcnew 
fibers lo form die *eif -sustaining pie-bonded web. Six to ten penxm by weight, 
W on Ac roul fiber bf the seJf-auKrtrdr, pr*bon<ied web, cured Latex 

the particle* being cured In rini to provide o^,^^,,, 
the fabric 

In a preferred embodiment, the flm and second mooooompewent 
fibers axe. ^ependenrjy, polyeater. polyethylene or polypropyiene, preferably 
polyester. The fim component oftbebton,^^^^^ 
fin, fibers, the second fiben and the second cornr^ of rj* bk^ponern 
fiber,. T^far^h^ariK^wPlevHofles,th a nlO%aiKl a reradle strength 
of at least SOO gruni/bxh In MD and at lean 60 gntrns/tnch bi CD. 

BRIEF DESOUFHON OF THE DRAWING 
The above and related objects, feature* and «rvanttj« of the 
prescttt Irrwemion which wlD be more fiiDy understood by reference to the 
Wlowtn, detailed description of the presently preferred, albeit Ulustradve. 
Cmb ° dlmCmX P°**™ when taken to co^uncdon with the 

80rom P«nying drawing wherein: 

^-■\ c ^^^-^^^^h AK hax^^oiM 

proceaaformaVlnfiana^uisr^ 
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^^T^^P ^ESCJUPTION W THE PREPERKED EMBODIMENTS 

Referring now to the drawing, «ik! in pardc^ to RG. 1 d.ereof, 
therein Uhmmed scberruaicaDy a apparatus, generally designated by the 
re^nutn^^ 

DETAILED DESCRIPTION OF THE PW^AED fLMBODWENTS 

'^ eTT ^*' now co the drawing, and hi particular to RG. ] thereof, 
*«*n ilhmrated scrH=rn^ y « apparatus, ge^y oe*gn*ed by the 
30 reference numeral 10, for marutfacturing a nonwoveo f.brtc according to .he 
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present mvemjon. suitable foi uk as an aajubtdcm/dtarfbutfcm (VD) fc, vc ^ 
forc^ple.tn.di^orttkeabsorbaup^dua. The A/D layer b bulky, soft 
airf three-dimenrkmal to promote fluid dboribudon over much of the byer*! 
outer surtocr before there b simstantiaJ absorptjoo o/ ehe fluid by rhe 
underlying absorbent care. 

The apparatus 10 tndudes • conventional bale feeder, generally 
designated 12. The bale feeder 12 b denned to ^xwraxnxlare . pJuraJfty of 
h^andtomlpthem^fn^thebaJofer transport to . ccm^nriooal fiber 
Mender, gerierally designated 30. As lDtutmed, there are three bales being fed 
too the bale feeder 12» although a plater number of bales may be used tf 
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One bale consists of Am m«ic<tHiipco^ filw 20 ha^ a first 
denier, one bale coorbr, of second m^KKomponcnt ffcen 22 ha^ . second 
t^. and one bale conrto of Wo»^ 
i tothefimdenier Tt* fir* ax* .ooarrf m«xxx^^ 

beo/t^iam^aidiflfee™ tb^mx^tk po^^ tt poj^, 
pofrerhyJcne and pohrropykne), polyester beinj preferred because of hi well- 
known mhemuty bydropbffic and ^uid ar^ ahaorpdc^ Wer 
d^erto whkh nutka „ u^ hi di^ 

Tlie bkwnpooera fiben 24 may have a core/sheath, side by-ilde 
or like structure provided that the n^amWb (Mow 

•onening temperature, and tr-t, when the structure b . core/rt^. the^heath 
b« the tower soften^ temperature. Polyester (roeJdng temr.erature 270X) 
polyethylene (,30«Q ^ poh^propylene (165X) ere preferred because of thdr 
weU-known liquid and rapor abacaTKWDarter charactt^^tar. fa, vtew of 
the rmall amoum <rf bknotnponea nbe« 
oonnructed b of less concern 

The ftra denier - that b, the denier of the ftat monwxmpcaieM 
fibm20«ndthebic«npor^ftben24-.U3to8.^ ^ 
derder fiber* are more expensive than high denier fibers- further *~ m^. 

mortrucudbofles* 

concern. 

The firn denier- that b, the denier of the fix* mo«>corju>onem 
6bm20a*Jthebk**npor^flb^ ^ 
denier fiber, are more expensive than high derder ftl^; further, the high 
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' dairBbl y ^ ^ provides the ,oft. high loft characterise 

^iredm the firuJ product). Hl^cx d«to flbm « c^.,^ W deria 
fibers. b« may rcsuh u, . w«b of lower softne*. and lesser drapabilh^ so thai 
S the der»ny o, the firud web may be t « V~ to r^ermh effective spreading over 
^ tonih (hired d) applied to the web before it become* absorbed by 
the absorbent core behind the ^MWdl^an hryer Thus the .election 
^ •pproprtaie Ant denier U based on a delicate balance between cost and 
»he abttry of the resultant web to function as an ac^k^distraution layer 
> ^to^<iq>er>dIngupood,ewe^ " 
On the other hand, the second dealer - thai b, the denier of the 
second Imorwc^nem fiber, 22 - U «*«a^y dddcer rj^ d>e ftm de^to 
The second denier U ft to 20, preferably 10 to 12. Lowt denier fibers may not 
produce the desired loft or bulk effect, while higher denier fibers may be too 
bulky and produce a fabric of lower denary thar, reared In order to provide 
^<^**ruMuia„^ 

•bsorbent core behind d* Allayer. Thus the selection of the apprrjpriate 
«cond denier b abo based on a dencate babnee havfag a, a penary 

prtnridingtheftnair^uciwltha 
loft. 

Preferably, the bale feeder 12 provides to the fiber Mender 30 oo a 
conveyor (not ib^px^ 

^^'^^'^^tfae carded web, 10-2OH of second 
mca^otrtpor^f^ 

n**d to the referred range of iHe aecond tnonocornpor^ flbm 22. W 
anM,nn ** P* 0 *"*^* - the necessary bulk for the web, while higher 

amount, may produce a level of buDdneu winch b too great for use as an 
^uttdcaV.llSTribution layer, where a thickness of about 4 mm. u rvpicaDy 
optimal. Not«heJ«s,us«o/^ 

counts may produce a level of buDdne* widch b too gr« ^ 
ac^ulrlriov^ 

optimal. Nonetheless, use of the second rrx^ponent fibers 22 « leveh 
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greater than 20% may be useful far particular appiicatkms where a bulky web o 
desirable, for example, filters. Wfch regard to the preferred range of the 
btcumponmi 24, the use o# lower Wi may not produce i web which 

will be scU-supportJng and. while the use of higher kveb may produce a web 
which is evm «rrani H than merer/ ictf-^sinij^ the bieairtponea material 
flhen 24 are too expensive (relative to the tnortocooipooenl fiber* 20, 22) fox 
«»nomica) use at hh^ 24 are metered 

by the bale feeder 12 m order to meet production line rwruireinera (such as 
self-sustaining properties of the web at the lime * fa fed into the lata coating 
nattaO. cost Bmhatfam and physical propemcs of the web being produced (the 
desired web properties being somewhat application dependent). The levd of 

oast* Kow^onew flben.r^ 

the pnor art levd o/ « le«« 25H ibr a -iherm^ 

1-5K). The resuh art product Is accordingly Jess expensive. 

_ 1T f 30 is abo conventional in nature and mixes 

together the three types of fibers betag fad m tr by the bale fwrfer J 2 to produce 
« homogeneous fiber mixture for feeding bxo the card rcedet, generally 
designated 32. 

The card feeder 32 b also convenrinnaj in nature and merely 
distributes the fiber mixture received from the fiber blender 1 4 across the width 
of the conveyer (not shown) to a uniform thickness to wrier to form a ban of 
mixed fibers for delivery mm ihe highspeed card .yi^generaJry designated 

As Uhmrated, the highspeed card syitem 34 Is of the type 
available under the designation m-ST>EED CARD from S^bau ^ 
Brrman, Germany. Use of a high-speed card system 34 enables the fiber ban to 
be lorn biro separate carded fibers at a much higher speed {250-300 meters per 
minute) than the exwventionn) carding speed (100-150 meters per minute). 
Aceonnjigty, the production tine b able to run at a faster and hence more 
economical speed. 



minute) than the corrvejttiona] carding speed (100-150 meters per minute). 
Aocuruuighy. the production line b able to run at a faster and hence more 
30 economical speed. 
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The card sywem 34 Include, an mttUl or t>re*n- leoion 40 
*Wdi^^ on. convey, h™, the card feeder 32. fiber ban of urruonn 
tbictecs,. prelen*!, 4 to 8 mcbe, thick The slrtpper rolb ««J woAer rofl. of 
rhcbTCiW ^ fib«, trftheurt ^hilc„ the ^ rime 

«no^s an, tapurttte which may h»ve been accidental* tocorpcra,^ tnro 
thebanr.ucba.^.pUnJoandihellke). Prom the brea,, aeolon 40 the 
ban pane* over rvw, main carding roll. 42 having wire, dtapc^ thereon to 
op^the fibeniniheban. Disposed above cbe main rollj 42 are stripper rolls 

TOO* 46 whkh return the mopa ^ fiber, far . pa« over the D«iD ,olb 

42. Atopa^eavorrK two main roll, 42, the ncn, fully opened and 

are take-off roIH which rotate «. lower «pee4 than u* main rolb 42 for 

removal of the carded non-woven web from tr« card 34 and pa^, 

thereof into a pre -bonder, generally defied 50. Typically VraznNe roil, > 

49 are a*ociated v*b ooe or both of the doffen 48 bcrt to random** the fiber 

or^ncatkm^crx^anbv^dl^r^ 

rhree^ereionaliry to the web leaving the doffen 48. 

C-rdl^ b a wefl-toiowo c,>emt^ 
^eleTOo,.^^^^^^^^^ 

Actor^ly f hbr«deem^ 

Th* carded r^rwoven web b then tTan^xxred l« . comeyer from 
the cord lyxtem 34 through the pre -bonder 50, which pre/crablv comhns of an 

bank, ofm heating unto 52, one disposed above d*r^"vei p^ of th; 
non-woven web and one dfa-po^ below the travel path c/ the canied r«n- 
woven web and rhe IK^parem conveyer trwuponto. the web through the 
pre-bonderSO. Pemage of the web tf^h ifc^l^W;^*" 
^^^r^ot^^ w&leT ^^ tocaw toftenIjig 

woven web and the m-o^parera conveyer traniportin, the web through the 
pre-bonderSO. Pelage rftbj! web ^ ^ bonder 50 b effective to 

«Ue the temperature of the web to a ******* u> ^ ***** 
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°* *** wtolnj pohu component of the bicompcoeni fibers 24. at lew 
1 70*<; (prefrrably 160X-2HTC). 

Hewing of the Reported carded web to • temperature where one 
component of me bkomponem fibers 24 lofrem. b followed by ambient cooling 
of thr. braird supponrd carded wrfe to a temperature where the softened one 
component re- solidifies and binds mgcther the ftm. wxnnd and btcompenent 
fiber* 20, 22 24 to form a pre-bonded weh The pre-bonded web b setf- 
pmainins and no longer require* the support of • conveyer. 

After cooims, d* seJTsurtaimng pre^bonded web b passed into a 
biex oodng jtatJon, generally designated >4. The Uttia cwulng station S4 
applies an emulsion of latex particles to the web by paxstag fce v^ rJrough a 
invasion barh 56. prefrrabry > hath romainmg ■ P*M« 5*. Preferably the 
saranrtion bath 56 bat a temperature of at Jea« 2SX and contaiw at least 8<H 
by weight of late* parades. The padder S8 b a rubber ro9 having Internal 

*^ reaprocate to ensure ctxnpleie saturation of the web by the bath 
cfarougfa which fa b being passed. The padder permits application of the latex 
Under at a very high spend without messy splashing, enables a reduction oj the 
Una biraiet/fuier mil redo, and Increases the processing speed to over 200 
macn iw xuhrour (reiative to the pr^ 

operating at less than 70 meters per minute). It b tape riant that the latex 

parddes are appued not only to both external major surfaces of the web a e . , 

the top and rxxrom surfaces), but abo. io the extent poasfbie. Into the interior "of 

the web. I» wffl be appreciated thmrj^ passage c/r^ 

****** 50 b *! it " aaiMl **P » the production line as h enables me web to 

bwxane lelf-sustauifag so th^ 

perdcles most oprtmaOy via a saturation bath 

The coating station 54 todode. after tr* bath at least a pair of 
axwendonaJ squeeze roUs "(not shown) which remove excess amountl of the 
bath (the b«h liquid and the lares panlda) from the web. Typically the 
imouru of bath removed from the web b adjustable to produce a desired dry 
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ccnvenrionaJ squeeze rolls (not shown) which remove excess amount! of the 
oath (the bath liquid and the latex parddes) frum the web. TypkaDythe 
amount of bath removed from the web b atihKtaMe to produce a desired dry 
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pick-up level. The scueete rote ire let to Insure that the dry pick op of latex 
partide* by the web U not greater than 10%, preferably fM OS. The perreurage 
lata parrides In the saturation bath may differ from the ultimately desired dry 
pick-up (for example. 5.SOH latex parddes In the bath) but. If low, the squectc 
5 rolls must Kjueexe out a greater amourn of waier from the ww pick up and, if 
hi**, expensive latex particles may be waned. 

The dry pick-up levd of the latex particle* by the web is i ready 
reduced from that used m the prtor an pn»esi reiyteg pweiy on chenrical 
barfing (10* or lets versus at least 2SH in the prior an). This results in a more 
10 emmn ri ca J product as well as one which b more envfaownen ta lty friendly due 
to the lower use of latex . 

Next, the sustaining pre- bonded web and associated latex 
parddes from the coating station H are trans fcrred to a hot rofl station, 
generally designated 70. The hoi rofl nation 70 contains a series or stack of 
15 heated rolls 72 which corKurrenrfy (a) gradually evaporate the moisture from 
the latex, (b) smear or flatten the associated latex panicles (on the exterior web 
nirfaccs) over the extenot of the web and Into the web interior, and (c) cure the 
associated latex partide* (both to the Interior and on the exterior of the web) to 
form a bonded web of acceptable tensile strength From 5 to 1 6. but preferably 
20 8. roUs 72 are used. As b customary in the art, compensator* (not shown) are 
disposed along the production fcse, and to particular before and after the hot 
roll station 70, so as » create and regulate the texuion ui the web as ta passes 
over the rolls 72 therein. The compensators cause the vreb to exen about 20 
psi pressure on the rotti 72. The roUs 72 are ta*ttd. prefcrabry by superheated 
25 preasurited (200 psi}steam to successively higher tempe ratures' fVefesabiy the 
first roll b at 8SX and the last rofl b at lyOT 

concurrent (sSmuttaneous) smearing and curing of thelarcx 
partide* by the hot rofis 72 is critical to rhe" development of ultimate web 
strength because otherwise the uncunsd smeared larex panides will rebound to 
30 rbdr original conflguranon prior to curing. 

nm tun u u #^ - . i .. 
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The concurrent (simultaneous) smearing and curing of the larex 
partkJe* by rhe hot rolb 72 b ordeal to the developroent of ultimate web 
strength because otherwise the uncured smeared larex panides will rebound to 
rbeb original oonflguraricm prior to curing. 
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The nib 77 are preferably ceramlc-coated, ahbough ataanarrvej, 
TWON^rfwriWa^rnlkn^beuied The surface of rolls must 
he .month enough to spread (smear) the assocmed lar« pantdes over the 
exterior „*faces of the web and pre/er«bry force or squeac «ome of the latex 
S pamd« rrunMbe rurfaco inm ^ torrnor of the web. IVdcraW, the n>& or* 
ol a ligntweigbt, metallic mareri^l Stable for the tempore, Unlived and 
possessing « high modulus of ebmichy, while the coating preferably ha* i k>w 
surface uerokm. 

The smearing of the associated latex Darted on the exterior 
1 0 surfaces of the we* by the roib 72. a* weD as the forcing of additional tote, 

from the exterior surfra thereof, enabie, 

the web to achieve a tensile me*** better OT a Je*« parable to the prior 
art web*, although oary a small fraction (pref eraWy le» than 50%) of the 
<*^* of latex partide, used m^ The smearing or 

15 ^^rfthel™^ 

act « . binder or adhesive and Uicreby lna« die't^fe^^ ^ 

The web emerging from the hot roD station 70 b Dasxnyy ■ 
fiiu^rK^wove^fab^^ 

to remove any excess moisture: The dryer also complete* coring o/ibe latex 
20 parddes by curing any parades not cured In the hot rr^ station m Typical ry 

nation 70. whh only a relatively «^~mmte at to n»odM^)* a prt^ 
recpdrmgftml^fm.Jcurmg 
oven having a oanpera^ 
25 Km itetaM «^ littaiiaWA^M tfi..;' Ub^' l»"^^*iiaW|f 
•Blate, parades cashed with the web cured. The oven of the dryer is 
optimal*. h« 

web contribute* to the desired bnlkmeas and kxft thereof . 



web contributes to the desired buDdness and loft thereof. 
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The dried *nd cured finished non-www fabric b then passed 
from to dryer ao into a conventional winder, ga^ desisted 82. for take- 
up and storage. 

The final wet> produa has . tensile strength of at lea* 800 grams 
per Inch MD and ai least 60 gram* per inch CD. 

It wifl be appreciated that the reduction in in* amount of late/ 
bindo used U made posdble basically because the >^ bonded' web ha. 
nifflciew Integrity lo be rb^ 

webwfahtolatr* Under. Thb b preferable to the prior an chemical bonding 
hxhnique. of merely spnrylng ooe or b«h web surface* with to 
*PPfylug the 1st ex binder as a foam cu one or both web surfaces, as neither of 
tee prior an technique, b effective fa drtring the "late* bh^er mto to biLerlor 
of. **y web material. By way of contrast, to parage of to web through a 
15 ^.«^U3 to er*« thickness of to web more urffonnly. „pecuuTy whert 
^ web brdauve thick. AddlrJc^. to «e 

bath assist, * relocating at )a*t some of to lata bir^ imaaSy rente, c* to 
oo«tar surfaces of to web bvo the tmerior of to web. 

A further factor enabling the use of • lesser amount of latex binder 
20 ^^jntontterm^ci^^^te^*^.^ 
of tteam-heared ceramic roDer,. These roHen spread the latex binder on the 
surfaces of to web so a, to more evenly distribute the Wex Under on to 

(than If h rtmamed a, lata pa^ 
^^ «* Prides to web wi^ 
25 The nse of. to tower late, binder levels in turn rru^ to prodoa 

of to preser. brveirtkm ^ «ul cl«*p^ 

web. wWk to use of some hnex binder makes to prodw st^er than . 
purely tormobonded web (which lack, any bte, binder): The final protrua is 
produced at rate, as much as three times higher than to r^u<r of a purely 
30 *«"^yboncW 

purely thermobonded web (which lacks «ny b*« binder). The final product Is 
^ r °^ U ^ c< ^ * rates as much as three times higher than the product of t purely 
30 chemical bonded , r«em. and moch more cne«pry than to produa of » 
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ihtrmobo«flng synem reaming ■ laxje amount of relatively expensive 
bi component fiber*. 

The inrcrrdnttlnaj of the various features of the present 
invauiau should be appreciated Thus, the use of bioaapooenr fibers and the 
pTc-bonding nation provide* the pr e-bonded web with iti self-sustaining 
character (that b, the low melting poou component of the ^component fiber 
softens and, upon cooling, causes the development of rofiflckan strength and 
integrity in the web to «Dow h to be passed through the coating station 
saturation bath). The use of thick second denier fibers provide* the desirable 
thrrc^inwuional thickness « toft to the final product t despite the ^ tedocrion in 
the percentage of bicoinponcru fibers used). The use of a chemical binder (I.e.. 

~? bioda) |tfwldo strength to the web. and the use of the hot steam 
teramk roner suction not only more efficiently latihie* the smaDer amount of 
fata binder by cotKurrentty craeartng and curing the latex binder tha b proem 
m t **.. < ** a ****** but also develops the final strength of the web 

before, li passes through the dryei (so that the dryer b basically nescenary only 
tor the final removal of moisture, and not for the development of strength In the 
web). 

The final product provides ■ rupwior «coui^orv/discribution 
layer relative to the prior art as the prod act ferwtwstifjandflatBsma purely 
chemically bonded hryrr and is as bulky and soft as • ^herrno-bonded- layer, 
while affording the advantages "of lower materia) com (due to lower'kwb oi 
btowiponciB flben and latex binder) and lower production costs (due to the 
higher speeds at *vhkh the production Br* may be operated). 

While bicomponent fibers have been described as the preferred 
roecWsiD fw achicvin, pre borsdjov. of the mixed fiben In the pre bonder 50, 
In Wrw of the high costs of bioompooeni fibers relative to mooocampancnr 
fibers, h may be desirable to ose to place of the btcomponent fibes a 
monocomponeiit Aber having a lower sofurntof remperajure than the first and 



fibers, h may be dertrablc to use to place of the bicomponent fiber a 
majoownponesu fiber having a lower softentog temperarure than the first and 
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iccood mooocompwiciii flbcn. For example, o mooocoraponcni poryrthylene 
fiber nay be substituted for a p^ypropvicncypoJyctM«ie bjcomponeni fiber. 

Wiuk • saruntfon harh has been flmstrated as the preferred laiei 
coating apparatus to station S4. deady other conventional means for applying a 
5 enminj of lftte* parodes oniwrb may he employed - for example, a dotaMr 
Wsi n>0 applicator-- or die ban parti da may be applied as a foam or paste by 
other means well known In the an, pjpyjjlcd thai the web tarertor to 
substantially saturated by the latex partides. 

M* 0 *** aau °P^ Ub^otbeefVacyofti^preaeni 

10 toveotioo. 

EXAMPLE 

An acquhttiorv'distrtburioo layer was made by Mending three 

dlflerem polyfethytejie terephtnalate) fibers as foDowi: RO% morxxronponent 
PET at 7.4 denier, 15% nionoconiponera PCT of 13 J denier, and S% 

15 bioomponenl PET of 5 J denier. The fibers were blended and then fed through 
a laboratory version of* the high-speed card lyflern (running at 25 meters pej 
iBlnaie). Two scramble rolb were dbposed oq each dutfet to nmdomixe the 
**** ortc^T " Ikm, on>de *° l*xroptc fiber ortenorJoo distribution In the 
web. The web was fed through a pre-bonder \R oven at 1 7tTC The pro-bonded 

20 web was then fed through i saturation bath e<j%i*pped with a padder. The bath 
contained latex binder (available from BSAF under the trade name STYROFAN 
830) with foaming and wetting agents, irabiBien, and !pH conrjol agents to 
maimain the baih at a pH of 6-8. The dry pick-up was 5H latex The fully 
saturated web and associated late* partides were then fed through a stack of 

25 eight superheated ceramk-coated rolli (the first roll turface terruxrature befng 
8ST and successive roB surface temperatures being Increased by 15*C up to the 
last roQ at 190X). The web was under a tension o/ 20 pel The finished 
norrwoven fabric was then sent through a hot air oven set at 200Xto complete 
drytaj and finishing, and then coflectrd on an automatic winder. 



nonwoven fabric was then sent through a bot ah oven set at 200"C to complete 
drying and finishing, and then collected on an automatic winder. 
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The resultant fahrx had a teirsik- strength in the mat-hhie direciicrt 
(MD) at 1 7 N (Nrwtons) and m the cross <flrccrion (CD) of 14 N, the elongation 
" b^rak being about 20% In bottj directions. 

Specimens of rhe fabric thus produced were tested for both 
acquisition speed On seconds) after first, second and third insults, and for re 
wet or dryness fin grams) after &m, second and third insults. One specimen 
was tested using as the absorbent core NOVATHLN (230 gyn) available from 
Rayonla. and the other was tested using medium protective underwear 
aV5biab ! e „ fro ? > ^P^y PnxJua ^ Inc. The specimens had a basis weight of 
40 gsm, a ttuctaets of 2* mm and a dermfy of 0.030 g/ct The tesi results are 
set forth In the TABLE. 

To lummaTire, the present Invention provides a process which 
utiles a newly developed high speed carding process. a raster and more 
envirorunentally friendly cheroioj banding process (which employs a lower 
level of latex binding more efficiently), and a faster and more ecOfUHntcal 
theirno-bonding process (which employs a lower level of ^component fibers) m 
order to produce an iico^rioiVdistribuoorj layer which b mexpensrve relative 
to those formed exdusivery by chemical bonding or thermal bonding- The 
aoriislooTVdutrttnnJof) layer b soft, bulky, eovtrortmentalry friendly and 
Jjrodudble at higher speeds than a poor an aco^thWdistrfrmrion layer. 

Now that the preferred cmUxflriiaiis of the present krvemioo 
havr been shown nnd described hi drtafl, various mexfifkations and 
btmroveroents thereon will become readily apparent to those sJdDed in the an. 
AcTOrdtogry, rhe rpirtt and scope of the present Invemton to to be construed 
broadly and limited only by the appended claims, and no* by the fc^egolng 
specification. 
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